Background: To ascertain the trends in mortality from Asbestosis, Extrinsic Allergic Alveolitis (EAA) and Sarcoidosis in England and Wales, we analysed mortality data from the Office of National Statistics. Methods: We calculated age and stratum specific mortality rates between 1968 and 2008 and applied these to the 2008 population to generate annual standardised expected number of deaths. Poisson regression was used to calculate annual mortality rate ratios. Results: From 1968 to 2008 there were 1958 registered deaths from Asbestosis, 878 deaths from EAA and 3544 deaths from Sarcoidosis. The Asbestosis mortality rate increased from 0.04 (95% CI 0.03e0.05) in the 1968e1972 calendar period to 0.12 (95% CI 0.10e0.13) in the 2005e2008 period whist the mortality from EAA increased marginally from 0.04 (95% CI 0.03 e0.05) in the 1968e1972 calendar period to 0.08 (95% CI 0.07e0.09) in the 2005e2008 period. Mortality from Sarcoidosis increased by approximately 9% a year. Discussion: Our findings show that the mortality from Asbestosis continues to rise in the UK. Overall mortality rates from EAA remained stable throughout the same period but it was higher in males and in older people. There was a slight increase in mortality from Sarcoidosis over the study period which was greater in women. ª .uk (V. Navaratnam). a v a i l a b l e a t w w w . s c i e n c e d i r e c t . c o m j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / r m e d Respiratory Medicine (2011) 105, 1373e1379 0954-6111/$ -see front matter ª
Introduction
Asbestosis, Extrinsic Allergic Alveolitis (EAA) and Sarcoidosis are three of the more common types of interstitial lung disease that present to respiratory outpatient clinics, but there is limited information available on the mortality trends for these conditions.
Using registered death certificates to examine the mortality trends over time is an established method of examining the burden of a disease, and has been used previously in interstitial lung disease, more specifically, cryptogenic fibrosing alveolitis and idiopathic pulmonary fibrosis. 1e3 The aim of this study is to investigate the mortality rates of Asbestosis, Extrinsic Allergic Alveolitis and Sarcoidosis, stratified by age and sex in England and Wales and to determine if mortality from these three diseases had changed over time.
Methods

Data collection
We used routine mortality data from the Office of National Statistics (ONS), which is derived from registered death certificates and coded for the underlying cause of deaths.
This dataset is available on CD-ROM and can be obtained electronically from the ONS's website (www.ons.gov.uk). Over this period of time, three different ICD codes were used to code death from Asbestosis, Extrinsic Allergic Alveolitis (EAA) and Sarcoidosis (see Table 1 ).
Data analysis
Annual number of deaths from Asbestosis, EAA and Sarcoidosis were obtained for the years 1968e2008 stratified be age and sex. We used the total population from England and Wales for each disease for the years 1968e2008 as our denominators.
For these analyses, the data on registered deaths and the general population were grouped in approximately 5 year periods but without combining the different ICD codes. Data for Asbestosis and EAA was also grouped into 5 year age bands 
Results
Asbestosis
There were 1958 deaths attributed to Asbestosis in England and Wales from 1968 to 2008. The number of recorded deaths increased from 13 (11 after standardisation to the 2008 population) in 1968 to 129 (124 after standardisation) in 2006 (see Fig. 1 ). There was a sharp decline in the number of deaths in 2007 (5 deaths) and 2008 (3 deaths) which does not fit with the overall trend of deaths seen and is likely to be an error in coding of death registrations. The overall mortality rate for the study period was 0.09 per 100 000 person years (95% CI 0.08e0.09), with the mortality rate increasing from 0.04 per 100 000 person years (95% CI 0.03e0.05) in the 1968e1972 calendar period to 0.12 per 100 000 person years (95% CI 0.10e0.13) in the 2005e2008 calendar period. After adjusting for age and sex, the number of deaths from Asbestosis had increased by three fold during the study period. Mortality from Asbestosis was found to be higher in men compared to women, and also higher with increasing age categories.
There was evidence of a statistical interaction to suggest that the increase in mortality rates over time were higher in the older population (p < 0.001) and in men (p < 0.001). The age group specific mortality rate ratios were 0.76 (95% CI 0.69e0.85) for individuals aged 0e54, for 0.86 (95% CI 0.80 to 0.93) in individuals aged 55e59 years, 1.00 (95% CI 0.94e1.06) in individuals aged 60e64 years, 1.20 (95% CI 
Extrinsic Allergic Alveolitis
There were 878 deaths from EAA over the study period. The mortality rate over time for EAA was stable throughout. Mortality rates were higher in men at 0.05 per 100 000 (95% CI 0.05e0.06) compared to women (see Table 3 ). Mortality rates also increased with age until a peak in the 80e84 age group with a rate of 0.19 per 100 000 (95% CI 0.15e0.23).
There was evidence of a statistical interaction to suggest that the increase in mortality rates over time was higher in the older population (p < 0.001) and in men (p Z 0.0078).
For individuals aged under 55 years, the age group specific mortality rate ratio was 1.02 (95% CI 0.94e1.11), for individuals in the 60e64 age group it was 0.96 (95% CI 0.89e1.05), and for those in the 65e69 age group the rate ratio was 1.01 (95% CI 0.93e1.08). For individuals between 70 and 74 years, the rate ratio was 1.11 (95% CI 1.03e1.19). Individuals aged 75e79 years had a rate ratio of 1.23 (95% CI 1.13e1.33), in those aged 80e84 years it was 1.30 (95% CI 1.18e1.43) and for individuals over 85 years it was 1.71 (95% CI 1.43e2.05). The mortality rate ratio for men was 1.06 (95% CI 1.02e1.10), and was 1.21 (95% CI 1.14e1.27) in women (Fig. 2) .
Sarcoidosis
There were 3544 deaths from Sarcoidosis and a slight increase in mortality rates throughout the study period, increasing from 0.12 (95%CI 0.11e0.13) per 100 000 person years in the 1968e1972 calendar period to 0.22 (95% CI 0.20e0.24) per 100 000 person years. After controlling for the effects of sex and age, we calculated that the overall year on year increase in mortality was approximately 9% (rate ratio 1.09, 95% CI 1.07e1.10). Mortality was higher in females than males, and highest in individuals aged 60e79 years (see Table 4 ).
There was evidence of a statistical interaction to suggest that the increase in mortality rates over time were higher in the older population (P < 0.001). For individuals aged 0e34 years the age group specific rate ratio was 0.95 (95% CI 0.89e1.02). Individuals in the 40e44 age group had a rate ratio of 1.07 (95% CI 1.01e1.14), in those aged 45e49 years it was 1.01 (95% CI 0.95e1.07), for those aged 50e54 years it was 1.03 (95% CI 0.98e1.09), for those aged 55e59 years it was 1.04 (95% CI 1.00e1.09) and for those aged 60e64 years the rate ratio was 1.02 (95% CI 0.98e1.06). Those in the 65e69 age group had a rate ratio of 1.08 (95% confidence interval of 1.03e1.12), the 70e74 age group had a rate ratio of 1.16 (95% confidence interval of 1.11e1.21), those in the 75e79 age group had a rate ratio of 1.17 (95% confidence interval of 1.12e1.23) and those in the 80e84 age group had a rate ratio of 1.43 (95% confidence interval of 1.33e1.55). The rate ratio peaked in those aged 85 years and above with 1.52 (95% confidence interval of 1.35e1.71) ( Fig. 3) . 
Discussion
Using routinely available mortality data, we found that the mortality from Asbestosis has increased by ten-fold, mortality from Sarcoidosis has almost doubled whilst mortality from Extrinsic Allergic Alveolitis (EAA) has generally remained stable over a forty year period, in England and Wales. We found that death registrations were higher in men in Asbestosis and EAA, whilst in Sarcoidosis it was higher in women. We also found that mortality rates were higher in the older age groups for all three diseases. On the basis of our findings, we would expect 108 deaths from Asbestosis, 48 deaths from EAA and 132 deaths from Sarcoidosis each year in England and Wales.
The main strength of our study is the large number of registered deaths and the long period of time that this information was obtained over. This meant that we were able to stratify the results by age groups, sex and calendar period and provide precise estimates of mortality rates from each type of interstitial lung disease. Studies of this magnitude are extremely difficult to conduct in a clinical setting, due to the relatively small number of cases that present each year to secondary or tertiary referral centres.
The main potential weakness of our study is the validity of the diagnosis of Asbestosis, EAA and Sarcoidosis within our dataset. Because we have used routinely available mortality data, it is impossible to ascertain the diagnostic criteria used for diagnosing the respective types of interstitial lung disease. Although we have not formally validated the diagnoses of the above conditions in death certificate registration, we are reassured by a previous study which showed the diagnostic accuracy of death certification of cryptogenic fibrosing alveolitis (CFA) to be high. 1 The same study showed that only 60% of individuals with CFA had the disease recorded in their death certificate. If you take this to apply to all types of interstitial lung disease, it is likely that our findings are an underestimation of the true mortality rates of these diseases. It is also our belief that it is unlikely for an individual to have a recording for interstitial lung disease on their death certificate without it being previously confirmed by secondary or tertiary care, especially in cases of Asbestosis, an occupational lung disease where patients are able to claim compensation.
Another potential weakness in our study is the possibility of coding errors as three different International Classification of Diseases (ICD) versions were used throughout the study period. This is a possible explanation for the steep decline in number of deaths coded as being from Asbestosis in 2007 and 2008. The mortality trend for Asbestosis from 1968 to 2006 showed a rapidly increasing number of deaths recorded each year, and it is unlikely for there to be such a sharp decline in number of deaths over such a short period of time. There were also numerous ICD codes used when collecting mortality data from Sarcoidosis. We used the ICD codes to indicate underlying cause of death from all manifestations of Sarcoidosis (see Table 1 ), which raises the possibility that our mortality rates are an overestimation of mortality from pulmonary sarcoid. However, previous research suggests that around 90% of cases with Sarcoidosis have pulmonary involvement, 4 and it is the commonest cause of death among this patient group. Furthermore, the mortality rates for all three types of interstitial lung disease are likely to be a conservative estimate of the total number of deaths, as we have only collected data from death certificate registration on the underlying cause of death and not all causes of mortality recorded on a death certificate.
There is limited data on the trends in either incidence or mortality from Asbestosis, EAA and Sarcoidosis and our findings are similar to studies done previously. The Great Britain Asbestosis survey among British asbestos workers reported 477 deaths from Asbestosis from 1971 to 2005. 5 However, this study was limited to workers with known Asbestosis exposure and is probably an underestimation of the actual mortality burden from Asbestosis. The rise in Asbestosis mortality in our study mirrors the trends in mortality from mesothelioma reported by Hodgson and colleagues, who predicted a continuous rise in deaths from mesothelioma that is expected to peak between 2011 and 2015. 6 We would expect the same trend to apply with Asbestosis, as both Asbestosis and mesothelioma have a long latency periods between exposure and manifestation of symptoms.
We have previously found that incidence rates of EAA in primary care to be stable over a long period of time, with an overall rate of 0.9 per 100 000 person years. 7 This complements our findings of a stable mortality rate throughout our study period. Our findings of a slight increase in mortality rates from Sarcoidosis is similar to trends found in a study conducted in the United States, which showed an annual increase of approximate 3% and higher mortality rates in women compared to men. 8 In summary, our findings suggest that Asbestosis, Extrinsic Allergic Alveolitis and Sarcoidosis are becoming important causes of respiratory mortality in the UK. However, the true burden of disease among this group of patients cannot be ascertained by mortality alone, as many patients remain stable but significantly disabled for long period of time. The significant morbidity associated with all three disease groups is important when deciding on allocation of health resources in the future and highlights the need for better evidence based treatment options for these conditions.
Conflict of interest
